Myotonic dystrophy is the most common myotonic syndrome causing abnormalities of the skeletal and smooth muscles as well as problems related to the cardiac, gastrointestinal and endocrine systems. In affected people, reduced functional residual capacity, vital capacity, and peak inspiratory pressure are observed within the respiratory system. As would be expected, anesthetic management of these patients is challenging for anesthesiologists. In addition, delayed recovery from anesthesia and cardiac and pulmonary complications may develop in the intraoperative and early postoperative periods due to sensitivity to sedatives, anesthetic agents, and neuromuscular blocking agents. Myotonic dystrophy can be performed with the use of appropriate anesthesia procedures as well as carefully communication between anesthesiologists and surgeons. In conclusion, myotonic dystrophy has variations, which makes it important to preoperatively determine specific surgical and anesthetic management strategies for each patient. In this article, we present a patient with myotonic dystrophy who underwent laparoscopic cholecystectomy surgery for symptomatic cholelithiasis and to discuss the relevant literature.
Introduction
Myotonic dystrophy (MD) was first identified by Steinhart in 1909 (1) . The disease is transmitted in an autosomal dominant fashion and the mutated gene causing MD is located on the long arm of chromosome 19 (1) . Symptoms, which usually arise between the second and fourth decades of life, coexist with cardiomyopathy, frontal baldness, testicular atrophy, cataracts, and intellectual and emotional abnormalities. Weakness and atrophy occur in the facial, sternocleidomastoid, distal, and pharyngeal muscles. Myotonia is the principle manifestation early in the disease, while atrophy becomes more prominent as the disease progresses (2) . In affected people, reduced functional residual capacity, vital capacity, and peak inspiratory pressure are observed within the respiratory system. As would be expected, anesthetic management of these patients is challenging for anesthesiologists. Hypothermia, postoperative shivering, and electrical stimulation can induce myotonic contractions, therefore, careful observation is required in the intraoperative and postoperative periods. In addition, delayed recovery from anesthesia and cardiac and pulmonary complications may develop in the intraoperative and early postoperative Anesthesia for a Patient with Myotonic Dystrophy periods due to sensitivity to sedatives, anesthetic agents, and neuromuscular blocking (NMB) agents. In this article, we present a patient who underwent laparoscopic cholecystectomy surgery for symptomatic cholelithiasis and to discuss the relevant literature.
Case
A 40-year-old male patient, weighing 75 kg and with American Society of Anesthesiologists physical status 2 was scheduled to undergo laparoscopic cholecystectomy surgery for symptomatic cholelithiasis. He had a medical history of MD diagnosed at the age of 15 and he had been smoking 1 pack per day for the past 10 years. Laboratory investigations were within normal limits and his physical examination findings of all systems were normal except for frontal baldness. After he provided informed consent, an 18-gauge (G) intravenous cannula was placed in the back of his left hand in the premedication room and a 0.9% sodium chloride infusion was initiated at 10 mL/kg-¹. He was taken to the operating room without being given any premedication. Noninvasive arterial blood pressure, electrocardiography, and peripheral oxygen saturation were monitored with a Julian Plus (Drager, Germany) anesthesia device and the thoracic 9-10 interspace was determined with the patient in the sitting position. After the area was sterilized, 60 mg of lidocaine (Aritmal 2%, Osel Medicine, Turkey) was injected into the subcutaneous area. Using an 18-G (Portex, United Kingdom) epidural needle, we entered the epidural space using the loss of resistance technique, and placed the catheter. After negative aspiration was observed and a test dose was applied without a problem, 25 mg of 0.5% bupivacaine (Marcaine, Astra Zeneca, England) and 5 mL of 0.9% sodium chloride were injected through the epidural catheter. Anesthesia was induced with 200 mg of propofol (Propofol 1%, Fresenius Kabi AB, Sweden), 100 mg of aritmal, and 20 mg of atracurium (Neucurium 50 mg/5 mL, Vem Medicine, Turkey) and he was intubated with an 8.5-mm internal diameter endotracheal tube. Anesthesia was maintained with 3 L/ min of (40% O 2 +60% air) fresh air flow containing 1% sevoflurane to set the monitored anesthesia care at 0.5%. An intravenous infusion of remifentanil (Ultiva 2 mg/5 mL GlaxoSmithKline, Italy) at a rate of 0.1 µg/kg/minute was applied during the surgery. Intra-abdominal pressure was 12 mmHg intraoperatively. The surgery lasted one hour and no unusual circumstances or complications were encountered during the operative period.
For postoperative analgesia, 20 mg of 0.25% bupivacaine was injected through the epidural catheter. When the patient began to breathe spontaneously, he was extubated and taken to the postoperative intensive care unit. To avoid probable hypothermia, intravenous solutions were warmed with enFlow Controller Model 121 (GE Healthcare Company, New Jersey, and USA) during the operation. In the postoperative period, we prevented hypothermia and shivering, which might induce a myotonic crisis. Except for right shoulder pain, the patient did not complain of pain in the postoperative period. He was followed up for 24 hours and then discharged, as his control creatine kinase levels were within the normal limits and no additional problems were observed.
Discussion
MD, the most common myotonic syndrome, includes abnormalities of the skeletal and smooth muscles as well as, problems related to the cardiac, gastrointestinal and endocrine systems. All of these problems create serious difficulties for anesthesiologists in the perioperative and postoperative periods. In the respiratory system, in particular, intubation difficulty due to involvement of the laryngeal and pharyngeal muscles (3), reduced functional residual capacity and vital capacity and carbon dioxide retention caused by chronic alveolar hypoventilation are important problems.
Patients with MD are very sensitive to hypothermia, postoperative shivering, electrical and mechanical stimulations (4), and some anesthetic agents. As such, both surgeons and anesthesiologists should be very careful in the pre, intra and postoperative periods. Some inhalation agents, NMB agents and their antagonists and opioids are included among the agents that induce myotonic crisis (5). The safest anesthetic technique for MD is not yet clear. General anesthesia is often preferred, however to avoid the related risks, local anesthesia may be preferable (6) . In the literature, there are cases of laparoscopic cholecystectomy using the thoracic epidural anesthesia technique (7). However, complications, such as shoulder pain, nausea, and vomiting can disrupt patient comfort in the intraoperative period (7). It was observed in the literature that, intra-abdominal pressure was kept high at 20 mmHg in a patient who was not administered any NMB agents. In our case, in addition to general anesthesia, we successfully used a thoracic epidural catheter for intraand postoperative pain control. However, we did not use it alone due to probable shoulder pain and the deep intraoperative sedation requirement. Of the induction agents, thiopental causes prolonged apnea and respiratory depression (8) . Alternatively, propofol can be used to induce or maintain anesthesia. In patients with diabetes mellitus, different responses to propofol have been observed (9) . However, there are cases in which it was used without any problems (10) . There are other cases in which etomidate was used safely in myotonic patients (11) . We used propofol to induce anesthesia and encountered no complications. Although we do not prefer fentanyl for anesthesia induction, we used an intravenous infusion of remifentanil during the surgery due to the short-acting nature of remifentanil. NMB agents are routinely used in laparoscopic cholecystectomy surgery. They are not used higher intra-abdominal pressure is required. Responses to NMB agents vary among patients as high sensitivity, normal responses or resistance to them (12, 13) . Of the NMB agents, succinylcholine, in particular, may induce myotonic crisis since it causes muscle contraction and hyperkalemia; as such, its use is not recommended in myotonic patients (14) . In the literature, also there are cases in which succinylcholine has been used in urgent situations that did not result in any complications (15) . In our case, we did not use succinylcholine because of its tendency to induce myotonic crisis. If NMB agents are going to be used, those with a short duration of action that do not require anticholinesterases should be preferred. Accordingly, atracurium seems to be the most suitable NMB (16) . Neuromuscular monitoring is useful for evaluating muscle potentials in patients administered NMB. We used atracurium in this case and our patient did not require additional doses during the surgery. After sufficient tidal volume was confirmed, he was extubated at the end of the surgery. We could not provide trainof-four monitoring intraoperatively due to technical deficiencies, but we did not notice any desaturation during the postoperative follow-up.
In patients with MD, myotonia may be induced by perioperative shivering. As such, hypothermia is undesirable in these patients. A sympathetic blockade during local anesthesia causes heat loss precipitating shivering in these patients (17) . Therefore, to avoid hypothermia, patients should be heated pre-and intraoperatively, and solutions should be warmed prior to administration. Opioids are often used to prevent shivering. However, epidural injection of opioids may lead to respiratory depression, thus, if opioids are to be used by epidural injection, breathing should be monitored more carefully (17) .
Various complications can be observed during the postoperative follow-up of these patients. In a study of 219 patients with myotonia who underwent surgery for different procedures, it was observed that the rate of complications was 8.4% and that most were related to the respiratory system. These complications are more expected in patients undergoing upper abdominal surgery (18) .
In light of the literature, laparoscopic cholecystectomy surgery in patients with MD can be performed with the use of appropriate anesthesia procedures as well as carefully communication between anesthesiologists and surgeons. Avoiding drugs that can induce myotonic crisis and carefully monitoring these patients is critical. MD has variations which makes it important to preoperatively determine specific surgical and anesthetic management strategies for each patient.
